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Sweet sorghum breeding — 2021-22

AV Umakanth coordinating with scientists at several SAUs and voluntary centres
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Executive summary

Trial 1: Evaluation of initial and advanced sweet sorghum varieties and hybrids (IASSVHT)-Kharif 2021

1. Seventeen IASSVHT trial entries comprising 13 varieties, one hybrid, two varietal checks (CSV 19SS
and CSV 24SS) and one hybrid check, CSH 22SS were evaluated at 12 locations during Kharif 2021

2. SPV 2889 (74 days) was the earliest to flower followed by SPV 2794 and SPV 2895 (80 days)

3. For total biomass and fresh stalk yields, SPV 2697, SPV 2789 and SPV 2794 had a superiority of >20%
over CSV 24SS.

4. With respect to brix content, SPV 2895 recorded the highest brix content of 16.8% and was 14%
significantly superior to CSV 24SS.

5. For juice yield, SPV Nos 2697, 2789, 2890, 2794 and 2895 recorded more than 10% superiority over
CSV 24SS

6. SPV 2794, followed by SPV 2697 and SPV 2789 recorded >40% significant superiority over the check
CSV 24SS for calculated ethanol yields.
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Trial 2: Evaluation of initial and advanced sweet sorghum varieties and hybrids (IASSVHT)-Rabi 2021-22
1. The entries SPV 2947 and SPV 2950 were promising for most of the traits

Trial 3: Identification of high biomass sorghums for lignocellulosic biofuel traits-Kharif 2021
1. SPV 2899 was promising for total fresh and dry biomass yields.

Trial 4: Brown midrib sorghum trial (BMRT) - Kharif 2021
1. Almost all the entries except SPV 2912 recorded 10% and more superiority for green fodder yield over
the brown midrib check CSV 43BMR.

Detailed report

Trial 1: Evaluation of initial and advanced sweet sorghum varieties and hybrids (IASSVHT)-Kharif 2021
Seventeen IASSVHT trial entries comprising 13 varieties, one hybrid, two varietal checks (CSV 19SS and CSV
24SS) and one hybrid check, CSH 22SS were evaluated at 12 locations during Kharif 2021.

Morpho-phenological traits

Days to 50% flowering varied from 74-89 days. Among the varieties, SPV 2889 (74 days) was the earliest to
flower followed by SPV 2794 and SPV 2895 (80 days). The hybrid SPH 2009 flowered around 81 days in
comparison to the check hybrid CSH 22SS which flowered in 83 days. Variation among locations revealed that
average days to flowering was lower (73 days) at Rudrur. Delayed flowering was experienced at Ludhiana
location (Mean - 109 days).

Days to maturity of test entries ranged from 112 to 126 days. The test entries SPV 2889, SPV 2794, SPV 2895
and SPH 2009, which were early to flower, were also early maturing.

Plant height varied from 192 cm (SPV 2889) to 326 cm (SPV 2892) with a mean of 300 cm. SPV 2892 recorded
a superiority of 14% over CSV 24SS.

Biomass traits

Total fresh biomass varied from 42.7 to 66.6 t/ha (mean of 55.4 t/ha). SPV 2697 (66.6 t/ha) and SPV 2794
(64.2 t/ha) were >20% significantly superior to the check CSV 24SS. Lowest mean hiomass yields were reported
from Hagari (<30 t/ha).

Fresh stalk yield ranged from 34.6 to 57.6 t/ha with a mean of 45.9 t/ha. SPV 2697 with a fresh stalk yield of
57.6 t/ha was 35% significantly superior to the check CSV 24SS (42.6 t/ha). The other varieties with >20%
significant superiority over CSV 24SS were SPV 2789 and SPV 2794. Lowest mean biomass yields were
reported from Akola and Hagari (<30 t/ha) and hence were not considered for analysis.

Grain yield ranged from 1502 to 1916 kg/ha with a mean of 1749 kg/ha. The hybrid SPH 2009 recorded the
highest grain yield of 1916 kg/ha while SPV 2794 with a grain yield of 1905 kg/ha recorded 7% superiority over
CSV 24 SS (1776 kg/ha) for this trait.

Quality traits

Juice brix at physiological maturity varied between 14.8 and 16.8 % (mean of 15.7 %). SPV 2895 recorded the
highest brix content of 16.8% and was 14% significantly superior to CSV 24SS (14.8%). Highest mean brix
content (17.7%) was recorded at Rahuri.

Juice yield ranged from 8403 L/ha to 15502 L/ha with a mean of 11849 L/ha. The varieties viz., SPV Nos 2697,
2789, 2890, 2794 and 2895 recorded more than 10% superiority over CSV 24SS.

Juice extraction ranged from 24 to 33 % (mean of 31%). SPV 2891 (33%) recorded superiority of 11% over the
check CSV 24 SS (29%).
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Components of total sugars

Total soluble sugars (TSS) ranged from 13.0 to 14.8% with an average of 13.9%. SPV 2895 recorded the
highest TSS (14.8%) and was 13% significantly superior to the check CSV 24SS. The next best entry for this
character was SPV 2794 with 12% superirority. The range of reducing sugars was 1.62 to 1.98% while the
range of non-reducing sugars was 8.09 to 10.29%. The entry SPV 2794 recorded a significant superiority of
27% over the check CSV 24SS. The hybrid SPH 2009 recorded a superiority of 10% over the check hybrid CSH
22SS.

Total sugar yields: Sugar yields ranged from 1.16 to 2.11 t/ha with a mean of 1.65 t/ha. Most of the varieties
except SPV 2793, SPV 2888 and SPV 2893 recorded higher sugar yields than the check.

Computed ethanol yield: Computed ethanol yields ranged from 620 to 1127 L/ha with mean of 876 L/ha. SPV
2794 (1066 L/ha) followed by SPV 2697 (1045 L/ha) and SPV 2789 (1015 L/ha) recorded >40% significant
superiority over the check CSV 24SS (711 L/ha).

Resistance to biotic stresses

Insects:
Shoot fly resistance: The entries SPV 2893, SPV 2892, SPV 2888, SPV 2891 were promising for lower
percentage of deadhearts as compared to the check CSV 24SS.

Stem borer resistance: SPV Nos 2892, 2795, 2889, 2890, 2891 and 2895 recorded significantly lower damage.

Diseases:
Anthracnose: The test entries SPV 2789, SPV 2795, SPV 2889, SPV 2891 and SPV 2894 were moderately
resistant

Conclusions
1. For total biomass and fresh stalk yields, SPV 2697 and SPV 2794 were superior to the checks
2. SPV Nos: 2697, 2789, 2890, 2794 and 2895 were promising for juice and calculated ethanol yields.
3. SPV 2892 and SPV 2891 were promising for shoot fly and stem borer tolerance while SPV 2891 was
also promising for anthracnose tolerance
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Performance of hybrids/varieties in Initial-cum-Advanced Sweet Sorghum Varietal & Hybrid trial IASSVHT) during kharif 2021

Treatment | Status | DTF | DTM | Fresh | %+ | %+ | Juice | %+ | %+ | Computed | %+ | %+ |Brix | %+ | %+ | SFDH | %+ | %+ | SBDH | %+ | %+ | Anthrac. | %+ % +
Stalk | Over | Over | Yield | Over | Over ethanol Over | Over | (%) | Over | Over | (%) | Over | Over | (%) Over | Over Over | Over
Yield | CSV | CSH | (L/ha) | CSV | CSH yield CSV | CSH CSV | CSH CSV | CSH CSV | CSH CSV | CSH
(tha) | 24SS | 22SS 24SS | 22SS (L/ha) 24SS | 22SS 24SS | 22SS 24SS | 22SS 24SS | 22SS 24SS | 22SS

SPH2009 HT 81 | 118 52.7 -6 15298 -1 1127 2 15.9 5 61 11 22 -1 5 7

SPV2697 | AVT-Il | 84 | 122 57.6 35 14214 | 26 1045 47 15.3 4 58 17 20 -10 6 6

SPV2789 | AVT-l | 83 | 121 53.7 26 13321 18 1015 43 16.1 9 63 27 20 -8 5 -13

SPV2793 | AVT-l | 86 | 126 36.8 -14 8403 -26 620 -13 15.8 7 48 -3 19 -16 5 -6

SPV2794 | AVT-l | 80 | 118 53.3 25 13157 16 1066 50 166 | 13 57 16 23 2 5 -2

SPV2795 | AVT-l | 85 | 122 46.6 9 10759 5 827 16 16.0 8 54 10 17 -24 5 -14

SPV2888 VT 87 | 124 35.2 -17 8436 -25 626 -12 15.7 6 42 -14 19 -15 6 10

SPV2889 VT 74 | 112 34.6 -19 10887 -4 843 19 153 4 49 -2 17 -23 4 -32

SPV2890 VT 86 | 124 50.5 18 13283 17 951 34 15.6 6 52 6 17 -23 5 2

SPV2891 VT 89 | 126 48.1 13 11161 -1 797 12 15.6 5 45 9 17 -21 4 -16

SPV2892 VT 81 | 119 37.0 -13 9994 -12 745 5 15.9 7 40 -19 17 -25 5 3

SPV2893 VT 84 | 121 40.9 -4 8942 -21 653 -8 15.7 6 39 -20 19 -15 6 11

SPV2894 VT 81 | 119 395 -7 11313 0 816 15 15.7 6 55 11 20 -11 4 -16

SPV2895 VT 80 | 117 49.8 17 13021 15 994 40 168 | 14 55 12 18 -17 5 -10

CSH 22 83 | 123 55.8 15502 1109 15.1 55 22 5

(Sigv 19 83 | 120 45.9 12438 954 15.8 47 20 6

(Sigv 24SS 84 | 122 42.6 11311 711 14.8 49 22 5

P-Value 031 | 034 0 0.000 0.01 031 0.00 0.39 0.67

CD(5%) 8.72 | 9.45 9.9 3202.6 301 1.28 8.8 3.6 2.3

4-Sweet Sorghum Report-agm22 Page 4 of 8




W ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ All India Coordinated Research Project on Sorghum, Hyderabad @%ﬁ) “MR

. Al A g B
g = IENA-in o I virtah ol B el e carch
AR

Trial 2: Evaluation of initial and advanced sweet sorghum varieties and hybrids (IASSVHT)-Rabi 2021-22
Fifteen genotypes including the checks CSV 24SS and CSV 19SS were tested during Rabi 2021-22 for sweet
sorghum productivity traits. The trial was conducted at 5 locations viz., Coimbatore, Hyderabad, Parbhani, Rahuri
and Tancha.

Morpho-phenological traits
Days to 50% flowering ranged from 66-81 days with a mean of 77 days. The check CSV 19SS was the earliest
to flower with a flowering of 66 days. Flowering was early at Tancha compared to the other locations.

Days to maturity of test entries differed across locations. CSV 19SS matured early (107 days) compared to the
other entries

Plant height ranged from 170 cm (CSV 24SS) to 257 cm (SPV 2947) with a mean of 212 cm.

Biomass traits

Total fresh biomass varied from 24 to 30.6 t/ha (mean of 27.6 t/ha). The test varieties SPV 2947 and SPV 2950
recorded the highest fresh biomass yield of 30.6 t/ha and were 17% significantly superior to the check CSV 24SS
(26.1 t/ha). The next best varieties were SPV 2939 (30.3 t/ha), SPV 2948 (29.5 t/ha).

Fresh stalk yield ranged from 18.3 to 24.9 t/ha with a mean of 21.9 t/ha. Among the varieties SPV 2947 (24.9
t/ha) followed by SPV 2950 (24.6 t/ha) recorded higher yields compared to CSV 24SS (21 t/ha) and recorded a
significant superiority of 17%.

Grain yield ranged from 1782 kg/ha (SPV 2947) to 3063 kg/ha (SPV 2945 kg/ha) with a mean of 2356 kg/ha.

Quality traits
Juice brix at physiological maturity varied between 11.4 and 15.8 % (mean of 13.7%). All varieties except SPV
2940 and SPV 2942 recorded superiority of more than 5% over CSV 24SS.

Juice yield ranged from 3534 L/ha to 4860 L/ha with a mean of 4300 L/ha. The variety SPV 2948 recorded the
highest juice yield of 4860 L/ha and was superior to the check CSV 24SS (4180 L/ha) by 16%. The other
varieties with more than 10% superiority were SPV 2950 and SPV 2947.

Juice extraction ranged from 11% to 15% (mean of 13%).

Components of total sugars

Total soluble sugars (TSS) ranged from 9.2 to 12.7% with an average of 10.9%. The range of reducing sugars
was 1.26 to 1.37% while the range of non-reducing sugars was 8.96 to 9.87%. CSV 19SS recorded the highest
non-reducing sugar content of 9.87%.

Total sugar yields: Sugar yields ranged from 0.33 to 0.55 t/ha with a mean of 0.43 t/ha. SPV 2947 recorded the
highest total sugar yields of 0.55 t/ha followed by SPV 2944 (0.52 t/ha) and SPV 2950 (0.49 t/ha).

Ethanol yield: Calculated bioethanol yields ranged from 231 to 404 L/ha with mean of 313 L/ha. SPV 2947
recorded the highest ethanol yields of 404 L/ha and was 30% superior to the check CSV 24SS (312 L/ha). The
other entries which were promising for this trait were SPV 2944 (370 L/ha), SPV 2950 (365 L/ha) and SPV 2946
(354 L/ha).

Conclusions: The entries SPV 2947 and SPV 2950 were promising for a number of traits
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Trial 3: Identification of high biomass sorghums for lignocellulosic biofuel traits-Kharif 2021
Nine trial entries including the checks CSH 22SS and CSH 25 were evaluated at 9 locations viz., Deesa, Hisar,
Indore, Parbhani, Pantnagar, Rahuri, Ludhiana, Hyderabad and Surat during kharif 2021.

Morpho-phenological traits

Days to 50% flowering varied from 78-101 days with a mean of 84 days. SPV 2896 was the earliest to flower
(76 days) followed by entry SPV 2812 with a days to flowering of 78 days. The check CSH 22SS flowered in 88
days. At Ludhiana, the flowering was delayed (Mean-102 days)..

Days to maturity of test entries ranged from 111 (SPV 2896) to 135 days (SPV 2899). The trend was similar to
days to flower.

Plant height varied from 264 cm (CSH 25) to 312 cm (CSH 22SS) with a mean of 300 cm. The mean plant
height was more at Surat followed by Parbhani.

Biomass traits

Total fresh biomass varied from 41 to 56 t/ha (mean of 47 t/ha). SPV 2899 recorded the highest biomass yields
of 56 t/ha and was 7% superior to the check CSH 22SS (52 t/ha). Lowest mean biomass yields were reported
from Hisar and Parbhani while highest mean biomass yields were observed at Deesa.

Dry biomass yield ranged from 21 to 29 t/ha with a mean of 25 t/hha. SPV 2899 recorded the highest dry
biomass of 29 t’ha and was 5% superior to the check CSH 22SS (27 t/ha). Lowest mean biomass yields were
reported from Hisar and hence not considered for analysis.

Grain yield ranged from 801 to 1218 kg/ha with a mean of 1010 kg/ha. CSH 25 recorded the highest grain yield
of 1218 kg/ha followed by SPV 2714 (1207 kg/ha).

Lignocellulosic biofuel traits

The dry biomass of the trial entries including the checks was analyzed for lignocellulosic components such
as cellulose, hemicellulose, lignin etc. at DBT-ICT-Centre of Energy Biosciences located at Institute of Chemical
Technology, Mumbai.

Cellulose content ranged from 26.9% to 31.3%. The entry SPV 2714 (30.6%) recorded a superiority of 14%
over the check CSH 22SS (26.9%). The other entries which were promising for this trait were SPV 2898 and
SPV 2899.

Hemicellulose content varied from 21.5% to 24.5%. None of the varieties were superior to the check CSH
22SS for this trait.

Lignin content ranged from 22% to 25.6%. SPV 2899 (22%) exhibited 14% superiority for lower lignin compared
to the check CSH 22SS (25.6%).

Estimated ethanol yield (C6 Sugars): It ranged from 164 to 196 L/ton. SPV 2714 recorded the highest ethanol
yield of 186 L/ton followed by SPV 2899 and SPV 2898.

Estimated ethanol yield (C5 Sugars): It varied from 131 to 149 L/ton. SPV 2714 and SPV 2812 recorded the
highest ethanol yield of 149 L/ton.

Estimated total ethanol yield (C5+C6 Sugars): It ranged from 308 (SPV 2900) to 340 L/ton (CSH 25). SPV
2714 among the test varieties recorded the highest ethanol yield of 335 L/ton, which was 8% more than that of
the ethanol yields in the check CSH 22SS (312 L/ton).
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Performance of hybrids/varieties in Initial-cum-Advanced high biomass trial for lignocellulosic biofuel

traits (IAHBMT) during kharif 2021

Entry Status Days to Days to Plant Fresh % + over Dry % + over
flower maturity height biomass CSH biomass CSH
(cm) (t/ha) 22SS (t/ha) 22SS
SPV2714 AVT-lI 84 123 286 51 -3.1 27 0.4
SPV2812 AVT-| 78 115 310 48 -8.6 25 -9.3
SPV2896 IVT 76 114 305 43 -17.7 22 -20.0
SPV2897 IVT 85 122 304 44 -16.3 22 -20.4
SPV2898 VT 85 122 300 41 -22.1 21 -23.4
SPV2899 VT 101 134 306 56 6.6 29 5.2
SPV2900 VT 85 124 310 49 -6.7 27 -1.6
CSH 25 80 119 264 45 -13.0 23 -16.9
CSH 22 SS 88 125 312 52 27
P-Value 0.0 0.0 0.0 0 0.0
CD(5%) 49 55 19.5 6.3 4.6
Lignocellulosic component analysis
Entry Moisture | Cellulose Hemi Lignin | Ash Hot Ethanol | % Sup Ethanol % Sup Total % Sup
(%) (%) Cellulose (%) (%) water Yield - over Yield -C5 over Ethanol over
(%) Extractives C6 CSH Sugars CSH Yield CSH
(%) Sugars 22SS 22SS (L/Ton) 22SS
SPV 2714 5.9 30.6 245 234 1.61 10.3 186 14 149 0 335 8
SPV 2812 6.5 26.9 244 234 2.03 104 164 0 149 0 312 0
SPV 2896 6.5 28.3 232 241 1.93 12.3 172 5 141 -5 314 1
SPV 2897 6.6 28.7 235 24.0 2.02 9.9 175 7 144 -3 319 2
SPV 2898 6.9 30.0 215 255 2.25 122 183 12 131 -12 314 1
SPV 2899 6.1 30.0 223 22.0 1.79 13.0 183 12 136 -8 319 2
SPV 2900 6.4 27.3 23.3 25.6 1.84 10.0 166 2 142 -4 308 -1
CSH 25 5.8 313 238 23.0 1.71 10.2 196 19 145 -2 340 9
CSH 22 SS 6.7 26.9 24.3 25.6 1.76 9.6 164 148 312
LOC. MEAN 6.4 28.9 234 241 1.88 10.9 176 143 319
C.D. (5%) 0.72 3.59 2.70 353 0.54 2.51 2311 16.55 32.33

Trial 4: Brown midrib sorghum trial (BMRT) - Kharif 2021

Twelve trial entries including the brown midrib check CSV 43BMR and normal forage checks viz., CSV 21F, CSV
35Fand CSH 40F were evaluated for single-cut forage traits at 8 locations viz., Coimbatore, Parbhani,
Hyderabad, Surat, Ludhiana, Pantnagar, Hisar and Udaipur during kharif 2021. The green and dry fodder yields
from Udaipur were exorbitantly high and hence not included in the analysis. Similarly, the dry fodder yields from
Hisar were reported quite low and hence not considered. SPV 2715 and SPV 2716 have completed three years
of testing. Entries SPV 2911 and SPV 2913 were reported to be segregating for brown midrib trait (normal midrib
and brown midrib) at many locations.

Early vigour ranged from 3.5 to 4.0. The entry SPV 2913 and the normal forage checks were promising for this
trait.

Days to 50% flowering varied from 78-84 days with a mean of 85 days. SPV 2912, CSV 21F and CSH 40F
flowered early (78 days). At Hyderabad, the flowering was delayed (Mean-95 days)..

Plant height varied from 232 cm (SPV 2716) to 282 cm (CSH 40F) with a mean of 265 cm. The mean plant
height was more at Udaipur followed by Parbhani.
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Leaf length ranged from 74.5 cm to 88.3 cm (mean of 81.7 cm). The hybrid SPH 1991 recorded the highest leaf
length followed by SPV 2909.

Leaf breadth varied from 6.9 cm to 7.9 cm. The BMR check CSV 43BMR recorded the highest leaf breadth.
Number of leaves ranged from 12 (SPV 2715) to 14 (CSV 35F).

Leaf stem ratio varied from 0.28 to 0.34

TSS (%) varied from 7.8 % (CSV 35F) to 11.1 % (CSV 43BMR).

Green fodder yield ranged from 278 g/ha (CSV 43BMR) to 439 g/ha (CSH 40F) with a mean of 358 g/ha. SPV
2913, with a grain yield of 411 g/ha recorded a significant superiority of 47% over the check CSV 43BMR (278
g/ha). All the entries except SPV 2912 recorded 10% and more superiority over the check CSV 43BMR.

Dry fodder yield ranged from 90 g/ha (CSV 43BMR) to 169 g/ha (CSH 40F) with a mean of 123 g/ha. All entries
were superior to the BMR check.

Quality characters
Protein (%): It varied from 7.22% (SPV 2715) to 8.92% (SPV 2909). Only SPV 2909 had a marginal superiority
of 2% over CSV 43BMR for this trait.

IVDMD (%): It ranged from 40.3% to 47.2%. The entries SPV 2910 (47.2%) and SPH 1991 (46.7%) recorded 3%

and 2% superiorities respectively over the check CSV 43BMR (45.9%)).

Performance of hybrids/varieties in Brown midrib sorghum trial (BMRT) during kharif 2021

Entry Status DFF Plant Green % + Dry % + TSS % + Protein | % +over | IVOMD % +
height Fodder over Fodder over (%) over (%) CSV 43 (%) over
Yield Csv Yield Csv43 Csv43 BMR Csv43
(g/ha) 43 (g/ha) BMR BMR BMR
BMR
SPH1991 AHT-I 84 257 394 414 127 41.3 8.55 -23.0 8.05 -8.0 46.7 1.7
SPV2715 AVT-II 81 243 333 19.6 124 37.8 9.11 -17.9 7.22 -175 44.1 -3.8
SPV2716 AVT-II 81 232 346 24.4 123 37.1 8.51 233 8.25 5.7 42.3 1.7
SPV2909 IVT 82 244 318 14.1 106 174 9.23 -16.8 8.92 1.9 43.2 5.9
SPV2910 IVT 80 233 306 9.9 111 23.2 9.91 -10.7 8.72 -0.3 47.2 2.8
SPV2911 IVT 82 271 357 28.3 121 34.1 8.52 -23.2 8.07 -7.8 42.1 -8.3
SPV2912 IVT 78 244 302 8.4 108 19.7 9.62 -13.3 7.8 -10.9 46.2 0.8
SPV2913 IVT 80 269 411 475 134 49.0 9.13 177 7.37 -15.8 447 2.5
Csv 79 245 278 90 111 8.75 45.9
43BMR
P-Value 0.19 0.0 0.0 0.0 0 0.39 0.77
CD(5%) 45 19.8 63.7 21.9 14 1.7 8.0
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